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INTRODUCTION 

Primary reporting duties for the Prince William Sound Pink Salmon Coded-Wire Tag Project have 
been associated with generation of techcal reports for the Exxon Valdez Oil Spill Trustee 
Council. While these reports provide much technical information, they do not evaluate day-to-day 
project operations and may not present all information desired by cooperating private non-profit 
aquaculture associations, Prince William Sound Aquaculture Corporation (PWSAC) and Valdez 
Fishery Development Association (VFDA). In order to better address the information needs of 
the aquaculture associations, the Alaska Department of Fish and Game (ADF&G) agreed to write 
a separate annual report which summarized tagging and tag recovery activities, presented 
estimates of hatchery contributions by fishing period rather than week, and provided survival rates 
of pink salmon by tag code. 

Management of the pink salmon harvests in Prince William Sound (PWS) has become more 
complex with the increased hatchery production of adults. Harvesting the surplus hatchery 
production without over harvesting the wild stock component is the responsibility of the area 
management biologist. This harvest must occur while the quality of the fish is still very good 
which requires commercial harvests throughout the run. The coded wire tag (CWT) program was 
started so inseason management decisions could be made based on the CWT recoveries fi-om the 
test and commercial common property fisheries. The results of the tag recoveries are crucial in 
separating the hatchery and wild components in a mixed stock fishery allowing the managers to 
make informed decisions on fishing periods and times. The CWT recoveries were also used to 
apportion the cost recovery catch to PWSAC since their harvest and broodstock is based on 40% 
of the total hatchery contribution to the commercial fishery. 

The CWT program consists of two components , tag application and tag recovery. The tag 
application in pink salmon occurs in the year prior to the tag recovery as they are all two year old 
fish. The tags are applied to emergent fry at a predetermined ratio and checked for retention prior 
to their release. The tags applied in 1995 will be recovered in 1996. 



METHODS 

Applying Tags 

Four hatcheries produce pink salmon in PWS. Tagging procedures are similar at all hatcheries and 
are described in detail in the 1994 Coded Wire Tag Project Report to the Exxon Valdez Oil Spill 
Trustee Council (Restoration Project 94320B). Fry to be tagged are randomly selected fiom their 
release group, marked, and released with their cohorts. Usually, about one pink salmon fry in 
every 600 is tagged. A total of 1,146,736 fry were tagged in 1995 at the PWS hatcheries of 
which 1,017,782 were released with valid tags. The difference in these two numbers can be 
attributed to mortality and loss of tag prior to release. 

Recovering Tags 

Tags are recovered inseason from pink salmon harvested during common property and cost- 
recovery fisheries aRer each fishery opening. As pink salmon are pumped fiom tenders onto 
conveyer belts in processing plants, ADF&G technicians count every salmon examined and 
remove the head from every salmon with a missing adipose fin . An attempt was made to sample 
about 20 percent of the total harvest in this manner to ensure that a sufficient number of tags are 
collected to produce accurate and precise estimates of hatchery contributions. 

Tags are recovered daily from hatchery broodstocks during the egg take procedure at each 
facility. All of the pink salmon utilized by the hatchery for egg production, egg sales or surplus 
are examined for tags. These fish are counted and the head is removed from any fish with a 
missing adipose fin. 

One tagged pink salmon was recovered at a weir not located at a hatchery. The expanded number 
of adults this tag represented was said to contribute to the escapement of that system. Straying 
was suspected to have occurred in other systems, but the lack of a recovery effort did not allow 
for any other stream recoveries. 

All of the sampled heads were sent to the CWT laboratory in Juneau, Alaska where the tag was 
removed and the code read and recorded 



Estimating Hatchery Contributions 

For this report, common property and cost-recovery fishery samples were stratified by district, 
period, and processor. Since the RBase computer program normally used in calculating hatchery 
contributions could not readily be altered from the original stratification of district, week, and 
processor, hatchery contribution estimates for this report were calculated on Lotus spreadsheets 
developed by Samuel Sharr, the former Principal Investigator for this program. Equations used 

, 

for calculations are presented in the following paragraphs. 

The contribution of release group t to the sampled common property and cost-recovery harvests, 
escapements and broodstocks Ct , was estimated as: 

where 
Xrt - - number of group t tags recovered in the ith stratum, 
N, = total number of fish in the ith stratum, 
Si 

- - number of fish sampled from the ith stratum, 
Pt 

- - proportion of group t tagged, 
a - - historical adjustment factor associated with W. H. Noerenberg facility 

(1989 through 1995); and, 
L - - number of recovery strata associated with common property, cost- 

recovery, brood stock, and special harvests in which tag code t was found. 

The Wally H. Noerenberg (WHN) adjustment factor, for a given year is estimated as the ratio of 
sampled fish in the brood stock to the expanded number of fish based on tags found in the sample 
and is expressed as: 



where 
T - - number of tag codes released from the Wally H. Noerenberg 

hatchery in previous year. 

PI = tagging rate at release for the ith tag code (defined as number of 
tagged fish released with the ith code divided by the total number 
of fish in release group i), 

XI 
- - number of tags of the ith code found in s and, 

S - - number of brood stock fish examined in the W. H. Noerenberg 
broodstock. 

The purpose of an adjustment factor is to remedy violations of the assumptions that 1) mortality 
of tagged and untagged pink salmon within a release group is the same and 2) marked pink 
salmon do not lose tags. The adjustment factor may help alleviate problems of straying of tagged 
fish in broodstock contributions. The adjustment factor used in 1995 was calculated as the mean 
of all WHN hatchery adjustment factors for the period 1989-1995. An adjustment factor based 
only on data from WHN hatchery was used for all hatcheries since we believe this is the only 
facility at which significant numbers of pink salmon from either wild runs or other hatcheries do 
not occur in the brood ponds. Pink salmon straying from other hatcheries or wild runs will inflate 
the adjustment factor 

An additional adjustment factor was developed when it became evident that a very high 
percentage of adipose clipped fish caught in the Northern District did not contain tags. It is 
unclear whether the fish lost the tag during their ocean migration or whether the tag was even 
applied. In 1994, the Cannery Creek hatchery had some difficulty with interference from single- 
side band radios causing false positives in the quality control device (QCD). The actual tag 
retention is also suspect since the QCD indicated false positives during quality control checks 
for tag retention at the end of each day. The same problems occurred in 1995 with the QCD and 
no reasonable solution has been found to correct it. 

In order to adjust for the apparent excessive tag loss, a portion of the sampled fish which were 
clipped (marked), but did not contain tags were classified as a separate tagging group. Marked 
fish with no tags have always been present in samples, and are dealt with via the WHN historical 
adjustment factor. Thus, in the event of excessive tag loss, only a fraction of the marked fish with 
no tags could be allocated to a separate tagging group. The proportion of marked fish with tags, 

i, was estimated in the following manner: 



where 

Y I  = the number of tags found in the zth stratum 

- 
Z; - number of heads collected in the ith stratum (minus heads lost 

and tags misplaced at tag lab), and, 

I - - number of recovery strata containing appropriate 
samples (see following paragraph). 

The strata used to estimate ,!? were confined to fisheries and districts which did not exhibit 
substantial hatchery contributions from Cannery Creek. The Southwestern district cost recovery 
fishery and AFK rack return, as well as Coghill district common property and cost recovery 
fisheries, and WHN rack return were included in the calculations. Eastern district fisheries and 
rack return were excluded from the calculations due to tagging problems during 1994. The 

exclusion of Eastern district strata resulted in a lower estimated % , meaning that fewer clips 

without tags would be used in the hatchery contribution estimate, as compared to using an ,!? 
which included Eastern district strata. 

3 is the estimated average rate of tag retention, or one minus the average rate of tag loss. 2 
was multiplied by the number of heads in a sample, to produce the expected number of tags for 
that sample. If the actual number of tags found was greater than or equal to the expected number 
of tags, zero heads in the sample were assigned to the special tag code. If the actual number of 
tags was less than the expected number of tags, the difference between the expected number and 
the actual number was assigned to the special tag code, 1399999999. The tag expansion factor 
given to 1399999999 was 599.72, the average of tag expansions for all tag codes used at Cannery 
Creek in 1994. The contribution rates for this imitation tag code were calculated in a manner 
similar to that used for all other tag codes. Since poor tag retention was primarily a problem in 
fish originating from Cannery Creek, only samples from fisheries and districts exhibiting 
substantial contributions from that hatchery were modified in this manner. The Southwestern 
district common property fishery, and Northern district common property and cost recovery 
fisheries, as well as Cannery Creek broodstock received the extra adjustment. 

The contribution of release group t to unsarnpled strata, Cu, was estimated from contribution 



rates associated with strata which were sampled from the same district-week openings as the 
unsampled strata and is expressed as: 

where 
U = number of unsampled strata, 
Ni = number of fish in zth unsampled stratum 
S - - number of strata sampled in the period in which the unsampled stratum 

resides, 
- 

C, - contribution of release coded with tag t to the 
sampled stratum j, and 

4 - - number of fish in jth sampled stratum. 

A variance approximation for C, , derived by Clark and Bernard (1 987) and simplified by Geiger 
(1990) was used: 

Summation of variance components over all tag codes provided an estimate of the variance of the 
total hatchery contribution. 

Estimating Survival Rates 

The survival rate of the release group coded with tag t (St), was estimated as: 



where 

Ct - - contribution of release group coded with tag t to 
sampled strata, 

Cut = contribution of release group coded with tag t to unsampled strata, 
Rt - - total number of fish in release group coded with tag t released from 

hatchery. 

Assuming the total release of pink salmon associated with a tag code is known with negligible 
error, and that the cumulative variance contributions associated with the unsampled strata are 
small, a suitable variance estimate for St is given by: 

RESULTS AND DISCUSSION 

I was not present in PWS during the 1995 tagging operation, but am very familiar with the 
process. Therefore, I obtained some information for this report from interviews with ADF&G 
staff working in PWS during this time. 

Applying Tags In 1995 

A. F. Koernig Hatchery 

Rates of emergence and migration of 1995 pink salmon fiy were normal. This normal rate 
allowed the inexperienced tagging crew to keep up with the emergence. This year, all treatment 
groups were tagged at a ratio of approximately 1:600 as opposed to last year when two 
experimental groups (Max Growth) were tagged at 1:200 (Table 1). Two tag codes, 
130103010 12 and 1301030208 were from wire not used in the previous year and apparently 
caused some problems in tag placement and detection in the tagging machines. The remaining 
codes were applied from new wire provided by a new supplier and did not cause any difficulties . 
The problems associated with codes 012 and 208 may or may not affect the retention rates found 
in the returning adults in 1996. These two tag codes also did not cut as cleanly and may cause 



some problem in decoding, but according to a Northwest Marine Technology representative an 
experienced tag reader should still be able to decode the tags. Finally, the release group tagged 
with code 13 0 103 0707 were prematurely dumped into the general population pen, resulting in a 
tag rate of 1 :593. 

Differential tagging rates can present problems in calculating inseason estimates of hatchery 
contributions, when estimation is based solely on detected tags. A release group with a tagging 
rate 1:593 can cause an overestimate of hatchery contribution. However, tagging at this rate 
probably does not deviate enough from 1:600 to be of much concern unless survival rates differ 
greatly among release groups. 

The estimation of inseason hatchery contributions in 1994 provides a good example of the 
problems that can be encountered when tagging rates differ between release groups. In 1994, a 
treatment group was tagged at 1 :200 and returns from this release initially caused a large 
overestimate of the hatchery contribution in 1995. The problem was exacerbated by the fact that 
the group had a mean survival rate 19 times that of the mean survival of the other groups released 
from this hatchery. The overestimation based on detected tags was compensated for by taking the 
average percentage of decoded tags from the 1 :ZOO release group compared to the other 
released tag codes and adjusting the tag to untagged ratio down from 1:600. The main difficulty 
proved to be the time delay required to get information on decoded tags as the recovered salmon 
heads had to be shipped to Juneau for processing. Most of the inseason management decisions are 
based on information pertaining to detected tags instead of decoded tags as that information is 
available within two days. It is interesting to note that the adult return from the experimental 
release accounted for almost 63% of the return to this hatchery while the release was only 7.6% 
of the total (Table 1 and 4). 

A 1:200 tagging rate was set to increase the power of statistical tests to be used for a pink 
salmon fry marine growth study being conducted as part of the Exxon Valdez damage assessment 
and restoration program. Unfortunately, the ADF&G biologist in charge of the coded-wire tag 
recovery program was not informed of this change from the 1:600 tagging rate until these fry had 
already been released. To avoid these types of problems in the future, both the tag application 
and recovery portions of this program have been placed under the direction of one ADF&G 
biologist. 

While differential tagging rates can bias results of inseason estimates based on detected tags, it 
will not bias results of inseason estimates based on decoded tags. ADF&G made inseason 
estimates of hatchery contributions from decoded tags for the first two fishery openings in the 
Southwestern District and on several other occasions throughout the season. These samples were 
processed by the ADF&G Tag Laboratory in Juneau on a priority basis, so that information on 
decoded tags would be available within 48 hours from the time the samples were received by the 
Laboratory. Inseason hatchery contribution estimates based on decoded tags were available about 
five to seven days after each opening. The decoded tags alerted us to the problems with the 



survival rates of the experimental groups tagged at the non-standard 1 :200 and allowed us to 
make corrections to estimates based on detected tags. 

W. H. Noerenberg Hatchery 

This facility produces pink, chum, coho, and chinook salmon (Tables 2 and 3). The emphasis of 
this report is on pink salmon since fkding for 1995 from the Trustee Council was only for that 
species The discussion is therefore restricted to pink salmon. In 1995, only one tagging machine 
malhnctioned at this hatchery because of a bent needle clamp carrier arm. The other three 
machines functioned normally. All pen loadings and tag ratios were accomplished without major 
difficulties. 

In 1994, one tag code had to be voided when some of the tagged pink salmon fiy were placed in 
the wrong pen, and two tag codes were applied to pink salmon fry at a rate of 1:200 (Table 1). 
Both of these circumstances caused an overestimate of this hatchery's adult return in 1995, the 
1 :200 tag codes being the main source of error. The voided tag code caused some problems as 
it was the third most abundant tag code. Approximately 7,000 fish containing the tag code that 
was voided were accidentally dumped into the experimental pens in which the fry were to be 
reared to a large size and released in mid-June. Survival rates for the valid tag codes released &om 
the experimental pens were extremely high averaging over 22% while all of the valid codes 
released from standard production pens averaged less than 1% (Table 4). 

Cannery Creek Hatchery 

The tagging rate in 1995 for all release groups was very close to 1:600 (Table 2). Some 
mechanical problems were encountered with tagging machines which had to do mostly with the 
quality of the wire used to form the tags. As in 1994, the QCD used at this hatchery exhibited a 
tendency to yield false positives. Since these errors were assumed to be the result of radio 
interference, efforts were made to do retention tests in the evenings when radio traffic was less. 
This strategy provided some minor improvement in the testing procedure, but the tagging 
operation was still handicapped by erratic false positive indications. The failure of the QCD to 
function properly during the tagging operation can cause problems during tag recovery . Often the 
tagging personnel check their tag placement from the number of rejects (i.e. the number of fry 
determined by the QCD not to have received a tag) and adjust their fish hold or the needle to 
correct poor placement. If the QCD malfunctions, the taggers tend to ignore it and do not then 
know whether their tagging is effective until a later manual quality control check. By the time this 
check occurs several thousand fish may have been poorly tagged, causing a higher than normal 
tag loss rate in the returning adult fish. The percentage of fish returning to this hatchery in 1995 



that were clipped, but contained no tag was quite high averaging 56%. After the problem was 
discovered, an additional adjustment was applied to calculate this hatchery's contribution. 

Solomon Gulch Hatchery 

Estimates of the number of pink salmon fry in each release group were obtained at this facility by 
calculating the mortality throughout the incubation and emergence period and subtracting that 
number from the estimated loaded number of eggs. This method of calculation is probably not as 
accurate as using electronic fry counters and must be viewed as an approximate number probably 
within 10% of the actual number. In 1995 strong winds and cold weather delayed loading 
outmigrating fry into the net pen rearing complex. This delay caused many incubators to overflow 
with several hundred thousand escapees being washed down into a concrete raceway where they 
were reared for a short while. Fish tagged with code 1301030602 had,a very high mortality 
related to the holding structure and extremely bad weather. Additional fish were tagged to make 
up for the mortality using some of the escapees being held in the concrete raceway. The additional 
tagged fish were smaller than those untagged cohorts in the rearing complex which could cause 
some bias in the returning adult survivals and hatchery contribution rate. Problems also exist with 
release groups tagged with codes 130 1030608 and 1301030603 . The fry were tagged and held 
in fieshwater for 15 days before being transferred to a sea water pen. The fiy were emaciated and 
in poor condition when finally transferred to sea water. Their health improved quickly after being 
started on food, but again the non-standard treatment could introduce a bias into the returning 
adult hatchery contribution rate. As mentioned in the WHN hatchery section, this report's 
emphasis is limited to the pink salmon tagging operation and does not deal with other species 
even though coho and chum salmon were also tagged at this hatchery (Table 3). 

Hatchery Contributions To 1995 Harvest 

Hatchery contributions of pink salmon to the common property fisheries within each district were 
estimated for each period of the 1995 fishing season (Table 5). Hatchery contributions of pink 
salmon to the cost recovery fisheries within each district were estimated by date for the 1995 
season (Table'B).Hatchery contributions of pink salmon to the test fisheries in the S.W. district 
were estimated by date for the 1995 season (Table 7). Hatchery contributions of pink salmon to 
the broodstock for each hatchery were estimated by date for the 1995 season also (Table 8). 
Hatchery contribution estimates by period or date are similar to those calculated by statistical 
week. Some disparities may be found, however, due to the different way in which data were 
stratified (period versus statistical week), and the use of small sample sizes to partition some 
period catches. 



Adjustments for Excessive Tag Loss 

The average rate of tag retention, ,6, was estimated as 0.79. As with the WHN historical 
adjustment factor, we don't have enough data to gauge how closely the estimate reflects reality. . 
In addition, samplers use subjective judgments regarding the identification of a bona fide clip In 
the past, overzealous sampling was not a problem, since marked fish with no tags were excluded 
from the estimates. Hatchery contributions which include clipped fish with no tags can 
overestimate hatchery contributions, since overzealous samplers will collect heads that should 

not be included in the sample. A variance estimate was not calculated for J!?. Since tag loss is 

also dealt with in the WHN adjustment factor, I? and the WHN adjustment factor are not 
independent, and some work is required to ascertain an appropriate expression for the estimation 

of the variance of contributions in which ,@ plays a role. 

Common Property Harvest 

The 1995 pink salmon return to PWS of 18.4 million ranks 10th out of the last 19 years The total 
harvest in PWS was 16.0 million pink salmon. The common property pink harvest was 10.8 
million, 5.1 million were taken during cost recovery fisheries and 0.14 were taken during a test 
fishery. In addition, 1.1 million were taken as broodstock. Returns to Solomon Gulch hatchery 
were strong for a second year in a row with a total return of 6.7 million fish. Cannery Creek 
hatchery had the next highest return at 5.0 million followed by W. H. Noerenberg with 2.3 
million and A.F. Koernig with 0.8 million adults (Table 9 ). Wild stock runs were generally 
strong on the east side of PWS and weak on the west side. 

In 1995, pink salmon produced by Cannery Creek Hatchery comprised the largest portion of the 
common property harvest including the test fishery (Table 9). The remaining harvest was 
produced, in order of abundance, by Solomon Gulch Hatchery, wild stocks, WHN hatchery, and 
AFK hatchery. In general, the largest contributor to a district was the nearest hatchery producing 
pink salmon. The exception was Southwestern district, where the WHN and Cannery Creek 
hatcheries, as well as wild stocks, contributed more to the district catches than did the AFK 
hatchery. 

The PWSAC's contribution to the common property and test fishery amounted to 5.35 million 
pink salmon. The total number of pink salmon caught in the cost-recovery harvest by PWSAC 
amounted to 2.55 million and the total number taken for broodstock at PWSAC hatcheries was 
0.7 million. The corporation's share is thus 3.25 million pink salmon. The post season analysis 



indicates that the PWSAC cost recovery and broodstock amounted to 37.8% of the corporation's 
contribution to the common property fishery (Corporation share/(Common Property contribution 
+ Corporation share)). 

Cost Recovery Harvest 

Cost recovery harvests were stratified into daily segments (Table 6). Daily harvests were not 
sampled in all cases, so a number of daily strata had to be combined. In general, contributions to 
cost recovery harvests from hatcheries other than the one of origin were small. Main Bay 
Hatchery was an notable exception Since Main Bay hatchery produces only sockeye salmon, the 
43,401 pink salmon sold in their cost recovery operation were of an origin other than that 
hatchery. Since these pinks were not sampled for CWT's the actual contribution rate is unknown 
and have been assigned as wild stock.2 Solomon Gulch Hatchery's cost recovered pink salmon 
was the highest at 2,535,578 adults as indicated on State of Alaska fish,ticket sales harvest 
reports. The remaining hatchery cost recoveries of pink salmon from fish ticket sales are in the 
following order of abundance: Cannery Creek, l,O36,6 11; WHN, 928,93 8; AFK, 545,624 and 
Main Bay, 43,4O 1. 

Survival Rates by Tag Code 

The experimental release groups which were released in June of 1994 at over 1 gram survived at 
unprecedented levels. Those released from the WHN hatchery averaged 22.3% while those 
released from the AFK hatchery at approximately the same size survived at a respectable 6.87%. 
These survivals are all the more impressive when considering the mean survival rate for all other 
release groups was 0.3 5% at the AFK hatchery and 0.42% at the WHN hatchery (Table 4). If it 
were not for the experimental release of 1.5 gram fish at the WHN hatchery, the return to that 
hatchery would have been reduced by nearly 1.8 million adults. 

It is interesting to speculate on the reasons for the vastly improved survival of the larger pink 
salmon fry.  These fish being released in June could have bypassed a large predator population 
either because of the lateness of release or their size allowed them to avoid them. It could be that 
sea water temperatures and plankton abundance was more conducive for survival at that time and 
those conditions may not be presented each year. The economic potential of returns based on the 

 h he common proper ty  f i s h e r y  i n  t h e  Esharny d i s t r i c t  p r i o r  t o  t h e  Cost Recovery 
f i shery  contained approximately 33% hatchery produced pink salmon. Because of t h e  
small s i z e  of t h e  pink salmon ca tch  and an unknown, bu t  probably even smal ler  
hatchery con t r ibu t ion  t o  t h a t  ca tch  t h e  e n t i r e  amount was a t t r i b u t e d  t o  wi ld  s tock.  



magnitude of these high survival rates certainly warrants hrther study. No other trends could be 
found in any of the other release groups from either the AFK or WHN hatcheries (Table 4). 

An apparent trend in survival rates for Cannery Creek pink salmon indicated all of the early 
release groups had significantly lower survival rates than the mid and late fed release groups 
(Table 4). However, because of the high tag loss rate in the Cannery Creek fish this data should 
be viewed as suspect. It is unknown at this time whether the tag loss occurred evenly throughout 
all tag codes or if some codes lost tags at higher rates. It is possible that the fish tagged early in 
the season lost their tags at a higher rate than fish tagged later in the season. 

Consistent with resent years, pink salmon survival rates tended to be higher in the eastern 
portion of PWS. The survival rate associated with the Cannery Creek hatchery was the highest 
overall at 5.97%; that associated with the Solomon Gulch hatchery was slightly lower at 
4.49%, while survival rates of fish released from the WHN and AFK hatcheries were the lowest at 
1.39% and 0.88%, respectively. Environmental factors which could have caused this trend 
include, but are not limited to, water circulation patterns, food availability, presence of predators, 
and lingering affects of the 1989 oil spill. 

CONCLUSIONS 

1) Hatchery production of pink salmon in PWS, was average for 1995 with good returns at 
the Solomon Gulch and Cannery Creek hatcheries and poor returns at the W. H. 
Noerenberg and A. F. Koernig hatcheries. 

2 )  Reasons for low survival rates of pink salmon released from the A. F. Koernig facility are 
not known at this time, but the trend of poor survivals appears to be continuing for this 
facility. 

3) Differential tagging rates of experimental groups in 1994 presented problems for inseason 
estimation of hatchery contributions in 1995 harvests. This problem has been corrected for 
the 1996 return year. 

4) Poor tag retention at the Cannery Creek hatchery caused very serious problems in 
estimating hatchery contributions to the catch in the 1995 fishery. Every effort should be 
made to resolve this problem. 

5) The release of large pink fiy later in the season produced exceptional survival rates at 
both the A. F. Koernig and W. H. Noerenberg hatcheries. Additional study of this release 
strategy is warranted. 



TABLE 1 
1994 PINK RELEASES BY TAG CODE 



TABLE 2 
1995 PINK SALMON RELEASES BY TAO CODE 



TABLE 3 
1995 NON-PINK RELEASES BY TAG CODE 



TABLE 4 
1995 ADULT SURVIVAL RATE BY TAG CODE 



TABLE 4 
1995 ADULT SURVIVAL RATE BY TAG CODE 

0 
Contribution numbers are not adjusted for Cannery Creek Hatchery high tag loss rate and can not be used other than for percentage purposes. 
Cannery Creek survivals are subject to bias because of the high tag loss rate. It is unknown whether tag loss was consistant throughout all tag codes 
or if some codes experienced higher loss rates than others. I 



Table 5 

NUMBER 
TAGS 

279 
316 
289 
246 
200 
325 
21 1 

0 
1 
5 
3 
4 
2 
0 
0 

1881 

COMMON PROPERN HARVESTS FOR 1995 

Eastern District 

AFK Hatchery WN Hatchery 
Contribution I Variance Contribution I Variance 

0 0 
Date 

07102 
07/05 
07/08 
0711 0 
0711 2 

711 4-711 6 
711 7-711 9 

07/27 
0811 5 
0811 7 
0811 9 
08/21 
08123 

IR5-6/27 ' 
1103-9/06 ' 
Subtotal 

Period 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
I I 
12 
13 
14 

17-18 

TOTAL 
WlLD 

7701 
0 
0 

3919 
I298 

0 
1 I78 

96105 
73660 

1 13924 
55989 
39147 
7158 
327 

TOTAL 
CATCH 

796270 
6441 I 3  
607701 
456505 
348027 
602750 
309222 
96105 
80366 

143523 
71665 
55554 
22496 

1029 
312 

4235638 

Proportions from period 13 were used to partition the catch. 

Northern District 11 

SG H a t c h e r y  
Contribution I Variance 

0 

TOTAL 
WlLD 
I92305 
33677 

101 930 
97289 

954 
103638 
76283 
46965 

9917 
4061 

66701 9 

TOTAL HATCHERY 
Date 

08109 
0811 1 
0811 3 
0811 5 
0811 7 
0811 9 
08/21 
08/23 

5/25 - 8/27 
BR8-8/30 
Subtotal 

Period 
1 

AFK Hatchery 
Contribution 1 Variance 

5914 23499866 
Contribution I Variance 

892718 5.4E+08 

WN Hatchery 
Contribution I Variance 

31 128 l.7E+O8 

11 Clips without tags were included in hatchery contribution calculations 

CC Hatchery 
Contribution 1 Variance 

855676 3.4E+08 

# Proportions from periob 9 Gere used to partition the catch. 





Southwestern District 

08111 I 3 I 36723 729394991 30061 713796051 55819 825561001 
Subtotal 1 1 198441 1 4.4E+08 1 291 327 1 7.9E+08 1 652563 1 2.1 E+09 ( 26242 1.6E+08 

Date 
08/04 
08/06 

Montague District 

TOTAL HATCHERY TOTAL TOTAL NUMBER 
Contribution I Variance WILD CATCH TAGS 

587969 1.8E+09 290710 878679 194 
Period 

1 
2 

Southeastern District 

AFK Hatchery 
Contribution I Variance 

65995 19861 594 
95723 3.5E+08 

Date 
8t25-8t27 
8/28-8130 
Subtotal 

WN Hatchery 
Contribution I Variance 

11 1521 3.2E+08 
149745 3.9E+08 

Period 
I 
2 

Date 
0811 5 

Unakwik District 

08117 1 2 

CC Hatchery 
Contribution 1 Variance 

402953 1.4E+09 
193791 6.3E+O8 

AFK Hatchery 
Contribution [ Variance 

0 
0 
0 1 0 

Period 
1 

SG Hatchery 
Contribution 1 Variance 

7500 5371 1400 
18742 I.OE+OB 

TOTAL HATCHERY 
Contribution I Variance 

0 0 

Subtotal I I 0 1 0 1 0 1 0 1 0 1 0 1 0 0 
0 

WN Hatchery 
Contribution I Variance 

0 
0 
0 1 0 

AFK Hatchery 
Contribution I Variance 

0 

Date 
TOTAL TOTAL NUMBER -1 

TOTAL 
WlLD 

5283 
0 

6/29-6130 
Subtotal 

Grand Total 

CC Hatchery 
Contribution 

0 
0 
0 1 0 

WN Hatchery 
Contribution I Variance 

0 

Period 

TOTAL 
CATCH 

5283 
0 

4 

SG Hatchery 
J V J C o n t n b u t i o n l l  

0 
0 
0 0 

CC Hatchery 
Contribution I Variance 

0 

NUMBER 
TAGS 

0 
0 

AFK Hatchery 
Contribution [ Variance 

SG Hatchery 
Contribution I Variance 

0 

0 
0 1 0 

208931 1 4.7E+08 

TOTAL HATCHERY 
Variance 

0 0 
0 0 
0 0 

WN Hatchery 
Contribution I Variance 

0 
0 / 0 

1163166 1 3.2E+09 

TOTAL 
WILD 

12292 
5947 

18239 

CC Hatchery 
Contribution 1 Varlance 

0 
0 1 0 

3908063 1 1.6E*10 

TOTAL 
CATCH 

12292 
5947 

18239 

SG Hatchery 
Contribution I Variance 

NUMBER 
TAGS 

0 
0 
0 

TOTAL HATCHERY 
Contribution I Variance 

0 
0 0 

3792309 1 2.8E+10 

0 0 
0 0 

,9072469 1 4.8Et10 



Table 6 
COST RECOVERY HARVESTS 

Eastern District 

Date 
06/23 
06/24 
06/25 
0 612 6 
06/27 
06/28 
OH29 
06130 
07/01 
07/03 
07/04 
07/06 
07/07 
07/09 

Northern District 11 

07/17 1 0 I 0 

Date 
08/02 
08/04 
08/05 
08107 
08/08 
0811 0 
0811 1 
0811 2 
0811 3 
0811 5 
0811 7 
0811 9 
08/20 
08/22 

8/23 - 8/2E 
Subtotal 

0711 1 1 0 I 0 I 0 ( 235666 6.8E+09 

AFK Hatchery 
Contribution I Varianoe 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 1 99445 4.4E+08 

AFK Hatchery 
:ontribution ( Variance 

0 

Subtotal I 0 0 1 0 0 ( 0 01 2528659 

WN Hatchery 
2ontribution I Variance 

0 

WN Hatchery 
Contribution I Verianoe 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

CC Hatchery 
:ontribution ( Variance 

12573 5634626 

CC Hatchery 
Contribution I Variance 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

SG Hatchery 
>ontribution I Variance 

0 

SG Hatchery 
Contribution I Variance 

1588 3164367 
5981 59930641 

20749 4861 2754 
521 92 93640820 
72821 3.8E+08 

128369 2.8E+08 
222962 8.3E + 08 
19051 8 9.OE + 08 
184986 7.5Et08 
213639 7.4E+08 
219369 7.1Et08 
299280 1.3E t 09 
321901 1.1E+08 
259193 8.2Et08 

TOTAL HATCHERY 
L 

Zontribution I Variance 
1588 3164367 
5981 59930641 

20749 4861 2754 
521 92 93640820 
72821 3.8E+08 

128369 2.8E+08 
222962 8.3E + 08  
190518 9.OE+08 
184986 7.5E+08 
213639 7.4Et08 
219369 7.1E+08 
299280 1.3E + 09  
321901 1.1E+08 
259193 8.2E+08 
235666 6.8E+09 

TOTAL HATCHERY 
Contribution I Varianoe 

12573 5634626 

TOTAL 
WlLD -- 

0 
0 

6226 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

6226 

TOTAL 
WlLD 

825 
1021 

12660 
35529 
33079 

3231 
791 9 
7720 
6235 
4983 
841 9 

0 
27602 
13580 
14040 

176843 

TOTAL 
CATCH ---- 

1588 
5981 

26975 
52192 
72821 

128369 
222962 
190518 
184986 
21 3639 
21 9369 
299280 
321901 
259193 
235666 

99445 
2534885 

TOTAL 
CATCH 

13398 
6232 

421 37 
382934 
252783 

36420 
27645 
I7972 
13798 
1 I 266  
15050 
34539 
74694 
39424 
68319 

103661 1 

NUMBER 
TAGS 

3 
3 
9 

32 
4 0 
87 
28 
9 5 

116 
88 
99 

196 
135 
105 
l o 7  

3 9 
1182 

NUMBER 
TAGS 

7 
5 

16 
6 1 
33 
17 
12 

5 
4 
3 
2 

28 
17 

7 
9 

226 -- 

I /  Clips without tags were included in hatchery contribution calculations 



COST RECOVERY HARVESTS (cntnd.1 

Coghill District 

I AFK Hatchery 
Contribution I Variance 

0 
0 
0 
0 
0 
0 
0 

8/26 - 91041 0 
Subtotal I 0 0 

Southwestern District 

AFK Hatcher 
Date 1- 07/26 

7/30 - 8103 
8/04 - 8/07 
8/08 - 8/10 
811 1 - 811 4 

0811 6 
0811 7 
0811 8 
0811 9 
08/20 

8/22 - 8/23 
08/25 

8126 - 8/28 
Subtotal 

Grand Total 

WN Hatchery 
2ontribution I Variance 

13961 7 2.7E +O9 
160480 2.4E+09 
191 454 1.5E +O9 
137083 5.3E+08 
46954 71 27731 7 
20283 271 79472 
37541 1 .OE+O8 

CC Hatchery SG Hatchery 
Contribution I Variance Contribution I Variance 

0 0 

WN Hatchery 
2ontribution 1 Variance 

CC Hatchery 
Zontribution ( Variance 

0 

SG Hatchery 
>ontribution I Variance 

0 

TOTAL HATCHERY 
Contribution I Variance 

139617 2.7E+09 
160480 2.4E +09 
191454 1.5E+09 
141813 5.6E+08 
46954 71277317 
20283 271 79472 
42448 1.3E +O8 

TOTAL 
WILD 

0 
14457 
50749 

0 
19995 
4406 

0 

TOTAL HATCHERY 
:ontribution I Variance 

708 250752 
16901 45697897 
87943 7.9E+08 
76892 1,3E+O9 
65721 7.4E +O8 
18517 57143677 
37908 84596581 
41974 2.2E+08 
18785 20495331 
38088 6648221 5 
40156 3.2E+08 
16085 32339848 
25.242 8001 1394 

484920 3.7E+09 
4703457 1 2.8E+ 10 

TOTAL 
WlLD 

2063 
35175 

61 20 
0 
0 

11 737 
16466 

0 
0 

1948 
0 

17150 
0 

90659 
372556 

TOTAL 
CATCH 
13961 7 
174937 
242203 
141813 
66949 
24689 
42448 
96282 

928938 

TOTAL 
CATCH 

277 1 
52076 
94063 
76892 
65721 
30254 
54374 
41 974 
I8785 
40036 
401 56 
33235 
25242 

575579 
50760 1 3 

NUMBER 

36 
263 

NUMBER 
TAGS 

2 
8 

12 
9 

18 
6 

20 
29 
3 0 
2 9 
10 
8 

2 1 
202 

I873 



Table 7 
TEST FISHERY 

Southwestern District Test Fishery 

Date 
7/25-7126 
7/27-7128 
07/29 
07/30 
713 1 -810 1 
08/02 

Subtotal 

AFK Hatchery WN Hatchery CC Hatchery SG Hatchery 
Contribution Variance Contribution I Variance Contribution ( Variance Contribution I Variance 

0 0 4555 2321554 3375 11392836 
0 0 7746 3356785 0 

410 500775 2876 9520889 12303 9055142 880 23041 13 
714 511253 4 13 23541 17944000 0 
0 21 68 4700368 6481 4700368 0 

TOTAL HATCHERY TOTAL TOTAL 
Contribution 1 Variance WILD CATCH 

7930 137 14390 73 8003 
7746 3356785 8111 15857 
16469 2 138091 9 0 16469 
24259 18455266 0 24259 
8649 9400736 40931 49580 

Combined Totals for All Fisheries and Rack Return 
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RACK RETURN (cntnd.) 

Cannery Creek Hatchery 11 

AFK Hatchery 
Date I Contribution I Variance 

08/22 

WN Hatchery 
:ontribution I Variance 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

CC Hatchery 1 SG Hatchery TOTAL HATCHERY 
:ontribution ( Variance 

403 1131664 
2123 252151 
4800 6037774 
4873 2893463 
6202 4778516 
8814 9684404 
9554 10141553 

14589 18305041 
10638 5907493 
1061 7 2266344 
15616 8047181 
8496 3019366 

10624 5282765 
16444 11060874 
17016 16348673 
14876 8801144 
10751 8801 144 
1 1693 9426647 
7434 2890611 

Contribution I Variance- 
403 1131664 

Contribution I Variance 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

TOTAL 
WILD 

0 
222 

0 
0 
0 
0 

278 1 
0 
0 

1197 
0 

741 9 
5321 

0 
0 

540 
0 

5305 
701 4 
3269 

33068 

TOTAL 
CATCH 

403 
2345 
4800 
4873 
6202 
8814 

12689 
14589 
10638 
11814 
15616 
15915 
15945 
16444 
17016 
1541 6 
10751 
16998 
14448 
9646 

225362 

NUMBER 
TAGS 

1 
2 
8 
7 
6 

13 
10 
18 
15 
10 
16 
8 

10 
16 
18 
14 
14 
11 
7 
6 

2 10 

1 / Clips without tags were included in hatchery contribution calculations 
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RACK RETURN (cntnd.) 

Armin F. Koernig Hatchery 

Date 
08/23 
08/24 
08/25 
08/27 
08/28 
08/29 
08/30 
0813 1 
0910 1 
09/02 
09/03 
09/04 
09/05 
09/06 
09/07 
09/08 
09/09 
09/10 
0911 1 
09/12 

Subtotal 
;rand Total 

AFK Hatchery W N  Hatchery 
:ontribution I Variance Contribution I Variance 

724 1360489 0 
354 125330 0 
775 1128336 0 
2236 1128336 0 
3252 2006939 0 
4603 2381621 0 
4957 3258884 0 
6020 2131618 0 
9819 5274686 0 
7732 6982316 0 

1 1950 9006454 0 
9559 5640202 0 
9963 5873197 0 
13956 9701942 0 
531 1 3384617 0 
10061 7591117 0 
10770 70901 93 0 
5714 4368578 0 
5664 4261047 0 

SG Hatchery 
:ontribution I Variance 

0 

TOTAL HATCH= 
Zontribution ( Variance 

724 1360489 
354 125330 
775 1128336 
2236 1128336 
3252 2006939 
4603 2381621 
4957 3258884 
6020 2131618 
10901 6446006 
7732 6982316 

1 1950 9006454 
9559 5640202 
9963 5873197 
13956 9701 942 
5311 3384617 
10061 7591117 
10770 7090 1 93 
5714 4368578 
5664 4261047 

TOTAL 
WILD 

0 
1049 

0 
0 

1075 
1658 
1117 
2604 
139 
0 
0 

2099 
2333 
7 10 
6639 
I889 
472 
3276 
585 

4932 
30577 
133814 

TOTAL 
CATCH 

724 
1403 
775 
2236 
4327 
6261 
6074 
8624 

1 1040 
7732 

1 1950 
1 1658 
12296 
14666 
1 1  950 
1 1950 
1 1242 
8990 
6249 
741 1 

157558' 
1 10903 1 

NUMBER 
TAGS 

2 
1 
9 
9 
7 

1 1  
10 
17 
2 4 
14 
3 1 
2 1 
2 2 
27 
1 1  
18 
22 
10 
10 
7 

283 
I876 



TABLE 9 
1995 CONTRIBUTION BY HATCHERY 

u I I I 
Contributions include corrections for Cannery Creek 

CC contribution total 5,049[605 

I I 
Hatchery contribution to Cost Recovery 
Hatchery contribution to common property 
Hatchery contribution to test fishery I 
Hatchery contribution to spawning rack . 

I 

Hatchery high tag loss rate 

AFK contibution total 

SG contribution total 
WNH contribution total 

4,703,457 
9,072,469 

78,020 
975,217 

806.806 

6,712,043 
2,261,063 



 


